A definitive radiological diagnosis was refuted in 11 patients and an unnecessary laparotomy avoided in seven of these.
The use of flexible fibreoptic endoscopes for the investigation of disorders of the digestive system is now established (Classen, 1971) . Fibreoptic examination of the large bowel has not, however, developed at the same rate, largely due to lack of suitable instruments, the difficulties associated with patient preparation and endoscopic techniques, and agreement as to its ultimate value to the patient.
Recently, however, long colonoscopes have been developed with facilities for four-way or polydirectional distal tip angulation. These features now allow total colonoscopy in the majority of patients (Deyhle and Demling, 1971; Williams, 1972a) .
The value of sigmoidoscopy employing a short (85 cm) colonoscope has already been demonstrated (Dean and Shearman, 1970; Salmon, Branch, Collins, Espiner, and Read, 1971) .
We report in this paper our experience in 255 patients with suspected large bowel disease. These examinations have been performed employing three different colonoscopes. Particular attention has been paid to patient and bowel preparation. Standard ACM or Olympus light sources were employed. Photography was used extensively for record and teaching purposes. With the Olympus instruments the Olympus Pen F camera was used with automatic exposure control.
In the case of ACM colonoscopes an Olympus Pen FT camera with 70 mm Zuiko lens, an ACM Littman adaptor and FCB 1000 photographic light source were employed. Kodak high speed ektachrome (EHB 135 Tungsten 3200K or Daylight) film was used.
Patients Studied
Two hundred and fifty-five patients with suspected large bowel or terminal ileal disease have been investigated. Indications are listed according to the major referring problem as assessed by the physician or surgeon in charge of the case (Table I) . A number of patients had a combination of these problems. Twelve patients were examined during laparotomy before opening the bowel (Espiner, Salmon, Teague, and Read, 1972) .
In all cases a history, clinical examination, proctosigmoidoscopy, and radiology preceded fibreoptic endoscopy.
Preparation of the Patient
Thirty consecutive patients were randomly allocated either to a commercially prepared non-residue liquid A 5-litre tap-water enema one hour before examination.
This procedure has been found to be extremely effective. The importance of good bowel preparation before colonoscopy cannot be overemphasized.
Analgesia was reqiured in the majority of cases. For left-sided examination premixed nitrous oxide and oxygen (Entonox, British Oxygen Company) was used as previously described (Bennett, Salmon, Branch, Baskett, and Read, 1971) .
For total colonoscopy intravenous diazepam (Valium, Roche) was employed in addition to Entonox. Hyoscine-N-butyl bromide (Buscopan) 40 mg intravenously was employed where spasm limited the extent of examination.
Endoscopic Technique
Colonoscopy may be performed in an examination room without special facilities but should ideally be carried out with radiological screening facilities. We employ a Philips BV 20 S 15 cm image intensifier allowing fluoroscopy up to 100 kv under normal lighting conditions. There is little doubt that with increasing experience screening facilities are required less and less.
For left-sided examination the entire procedure is carried out in the left lateral position. Total colonoscopy is commenced in the left lateral position but this may be changed to the prone or supine position during the examination if required. The instrument is advanced under direct vision by a combination of persuasive pressure, rotation, and distal tip manipulation. The instrument is advanced only when mucosa is seen to move past the instrument tip. If the mucosa blanches the instrument is withdrawn. Particular care should be taken to pass the rectosigmoid junction under direct vision.
It may be difficult to advance the instrument beyond the upper sigmoid colon when anatomical variations such as an S-shaped or U-shaped sigmoid are encountered. In these situations the tip of the instrument should be hooked around a flexure and the instrument withdrawn and rotated through 90°u ntil the sigmoid loop is seen by fluoroscopy to be straightened. This manoeuvre is required in about 15% of patients and may be facilitated by the insertion of 20 gauge piano wire into the biopsy channel to stiffen the instrument when the manoeuvre is completed. With experience these types of sigmoidoscopic configuration can be recognized endoscopically and straightening manoeuvres carried out without fluoroscopic control. A similar type of hook and withdrawal manoeuvre is used whenever redundant loops of colon render direct advancement difficult (Deyhle and Demling, 1971) .
When the caecum is reached the appendix orifice and ileocaecal valve may be visualized. The ileocaecal valve has a number of constantly changing configurations and if difficulty is encountered identifying it a cup of warm tea given to the patient with 10 mg metaclopramide iv (Maxolon) will promote influx of ileal contents into the caecum (Williams, 1972a) . When the instrument has negotiated several acute flexures it may be difficult to pass the biopsy forceps to the full length of the instrument. Before the examination the terminal part of the biospy channel is lubricated by passing the forceps down the instrument and protruding the tip for about 10 cm. This is then generously lubricated with silicone oil (Dow-Corning) and then withdrawn through the instrument (Eddy, 1972) .
Results
One hundred and two examinations were performed for total colonoscopy. Of these, 47 examinations reached the caecum (46%). However, 18 examinations were stopped because an occluding lesion was found before the caecum was reached. The success Fibreoptic examination of the colon: a review of 255 cases rate for total colonoscopy is therefore approximately 64%.
Reasons for failure to reach the caecum were poor preparation (20 %) and the patient's distress and poor technique (16%).
The average time taken for total colonoscopy was 60 minutes and for left-sided colonoscopy 20 minutes.
Endoscopic findings are shown in Table II The radiological diagnosis was refuted in 11 patients and an unnecessary laparotomy avoided in seven of these (Table IV) . 
Discussion
There is now little doubt that the wider use of fibreoptic endoscopes for the investigation of large bowel disease has increased diagnostic accuracy. (Niwa, Utsumi, Nakamura, Yoshida, Yoshitoshi, Fujino, Kaneko, Kasumi, and Matsumoto, 1969; Hansen, 1971; Deyhle and Demling, 1971; Salmon et al, 1971; Williams and Muto, 1972) . Our own results in 51 patients showed that endoscopy alone made the diagnosis in 23 % of cases and now in a much larger series, in 26.5 % of cases. This supports the experience of other centres (Williams and Muto, 1972) .
Rectal bleeding accounted for 75 of our case referrals (Table I ). All these patients had had a full clinical examination, digital examination of the rectum, proctosigmoidoscopy, and large bowel radiology. Double-contrast radiographs were not employed routinely. In 38 (50%) of these patients pathology was detected by endoscopy alone. It is possible that this high detection rate would have been lower if double-contrast barium enemas had been performed routinely (Wiliams, 1972b) . We consider this group one of the most important indications for endoscopy.
Non-specific diarrhoea (52 cases) included patients who were finally diagnosed as the irritable bowel syndrome. The decision to perform colonoscopy was dictated by the referring clinician who had a high index of suspicion of organic bowel disease after routine investigations had produced normal results.
Assessment of inflammatory bowel disease was the referring request in 55 patients. In the case of ulcerative colitis endoscopic evidence of inflammatory bowel disease (Baron, Connell, and LennardJones, 1964) did not always correspond with the extent of disease suggested by a recent barium enema. With Crohn's disease (16 cases) the presence and extent of large bowel involvement was similarly more easily documented by endoscopy. The stiffer colon of chronic inflammatory disease allowed total colonoscopy in nearly all these cases.
Seventeen patients were examined because of the radiologist's doubt as to the presence or absence of pathology. In 11 of these cases endoscopy refuted the radiologist's provisional diagnosis (see Table IV ) so that either a repeat barium examination or exploratory laparotomy was avoided.
Of the 60 patients (Table III) in whom colonoscopy alone provided a diagnosis, 17 cases of unsuspected cancer were detected. Five further cases of cancer with radiologically detected lesions were studied in order to perform a preoperative check that there were no further lesions and in addition to obtain a tissue diagnosis.
Fifteen patients were found to have one or more polyps which had hitherto escaped diagnosis. Although the malignant potential of adenomatous polyps of the colon has been questioned, their association with carcinoma is well known and it is probable that both lesions arise in response to a common stimulus (Castleman and Krickstein, 1962) . The importance of examining the whole colon in these cases is evident. In those cases where total colonoscopy was not possible preoperatively, total operative colonoscopy was performed on the unopened bowel at laparotomy before colotomy and polypectomy (Espiner et al, 1972) .
We feel that the value of total colonoscopy lies in specially selected patients such as those in whom radiology of the caecal pole is incomplete and in those where suspected ileocaecal pathology requires visual confirmation with a tissue diagnosis. Total colonoscopy may also be indicated in the search for polyps and in rectal bleeding where the source is right-sided. In addition it may be used for determining the status and extent of inflammatory bowel disease and for screening chonic cases for malignant change.
We have not had experience of polypectomy using the colonoscope although this is being practised in some centres in the USA (Shinya and Wolff, 1972; Eddy, 1972) and in at least one centre in Britain (Williams, 1972a ).
Complications are rare. We have perforated the lower sigmoid colon in one patient with marked irradiation colitis who presented with rectal bleeding; laparotomy with suture was uneventful. We consider that colonoscopy should not be performed under general anaesthesia except during laparotomy when the surgeon can guide the tip of the instrument without opening the bowel.
In our experience the long colonoscopes are less reliable but nevertheless a well equipped unit should have both a long and a short or medium length instrument. 
